Abstract--The present study is a continuation of a previous study in memory performance which showed that Parkinson's disease (PD) patients increasingly relied on explicit cues which prompt the external strategy of serial clustering, in comparison to control subjects (CS), who profited increasingly from implicit cues which prompt the internal and more effective strategy of semantic clustering. In this study, we investigated whether the recall of PD patients can be affected by adding or removing explicit cues. We manipulated the California Verbal Learning Test in two ways. First, we told the subjects under study in advance from which categories the items to be recalled were derived, thus making the implicit cue to cluster semantically explicit (explicit condition). Next, we permuted the sequence of the items in each trial, thus preventing the subjects from adhering to the serial order, i.e. to explicit cues (permuted condition). We included the data of our previous study (mixed condition) in the analysis of memory and learning performance in the three conditions. Learning of PD patients, as reflected in the semantic ratio, proved to be more affected by the cueing conditions than that of CS. Total performance and the serial ratios did not show a significant interaction between group and cueing condition. The results are discussed in terms of external and internal generation of problem-solving strategies. Copyright :~; 1996 Elsevier Science Ltd Key Words: memory; Parkinson's disease; cue.
Introduction
In many studies [2, 5, 15, 22, 23] , it is established that patients with Parkinson's disease (PD) perform problemsolving tasks as well as control subjects (CS), when cues are available. The performance of PD patients seriously decreases when cues are absent. However, it is unclear whether or not a response of PD patients is dependent on certain qualities of a cue.
In a recent study [3] , we made the distinction between explicit and implicit cues. We investigated whether PD patients responded differentially to explicit or implicit cues in a memory task. Responding to explicit cues means that the subject utilizes the information of the cue just as it is, i.e. as an external guideline. Responding to implicit cues means that the subject processes the information ¶1 Address for correspondence: Department of Medical Psychology, University Hospital Nijmegen, PO Box 9101, 6500 HB Nijmegen, The Netherlands; fax: 24-3613425. internally in such a way that surplus information is derived from the cue before utilizing it. We selected the California Verbal Learning Test [7] , a test in which items of four semantic categories have to be learned in five consecutive trials. Since the semantic organization of the items was not divulged in advance, it is an implicit cue requiring internal processing, which results in semantic clustering. Recall, in terms of spontaneous grouping of the items in semantic categories, implicates an internal, self-directed strategy. Adhering to the sequence in which the words are read by the experimenter reflects responding to explicit cues, this being an external strategy. We found that PD patients gradually adhered to the externally imposed serial strategy, in contrast to CS, who increasingly recalled items in semantic clusters, this being a result of internally generated strategy. These findings showed that PD patients increasingly responded to explicit cues, i.e. moved on to the externally prompted strategy in a verbal memory task.
In the present study, we continued our research in this
